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® A fluid pressure friction clutch actuator mecha- 
nism, includes a housing (28) having a pair of tele- 
scopic pistons (52,76) acting on a force transmission 
member (74) and reacting through the actuator hous- 
ing on an end wall of the clutch housing (10). The 
force transmission member (74) has a U-shaped 
recess (84) through which the clutch output shaft 
(92) and the bearing retainer (86) pass so that the 
force transmission member (74) is in engagement 
with the clutch throw out bearing (108) while the 
system is in its operative position. The actuator 
housing (28) and the force transmission member (7a) 
may be removed from the clutch housing (10) 



through a clutch housing access opening (11) by 
clamping them together to fully retract the pistons, 
moving them laterally out through the access open- 
ing (11). When the fluid system is a sealed, ready- 
to-use system, it may be removed or installed with- 
out disconnecting the operator and its supply tube 
from the actuator housing. Location means (566-570) 
may be provided for locating the mechanism in the 
clutch housing without being otherwise fastened in 
place. Neither does the transmission have to be 
dropped nor the output shaft (92) nor bearing re- 
tainer (86) removed in order to remove the actuator 
mechanism from the clutch housing. 
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FIELD OF THE INVENTION 

The invention relates to fluid pressure actuated 
actuator mechanisms for disengaging mechanically 
operated mechanisms such as clutches and the 
like, for engaging other similar mechanically re- 
leased mechanisms, and for operating other 
mechanisms by fluid pressure. It is particularly 
related to such actuator mechanism for disengag- 
ing a friction clutch of the type commonly used in 
automotive vehicles and with other engine and 
transmission power trains. 

BACKGROUND OF THE INVENTION 

The predecessor clutch actuator mechanism of 
U.S. Patent No. 4.328.883, entitled "Hydraulic Ac- 
tuator Mechanism for a Friction Clutch" and issued 
May 11, 1982, in the name of the inventor of the 
invention herein disclosed and claimed, provides 
the background for this invention. That disclosure 
provided an earlier designed hydraulic pressure 
operated mechanism disposed between the master 
cylinder manual clutch operator and the clutch 
throw out bearing. Other related patents are in- 
cluded in the patent references made of record in 
the above-noted U.S. patent. 

The clutch actuator mechanism of the above- 
noted U.S. patent mounts the hydraulic clutch ac- 
tuator about the clutch output shaft and bearing 
retainer. The hydraulic clutch actuator is secured to 
the end wall or cover plate of the clutch bell 
housing. Because the member transmitting forces 
from the hydraulically actuated pistons of the ac- 
tuator to the throw out bearing is secured to the 
pistons, and that member also receives the clutch 
output shaft through a circular, completely encom- 
passed, opening, and the actuator is secured to the 
end wall or cover plate, the only way that the 
actuator can be removed for repair or replacement 
is to remove the transmission from the clutch hous- 
ing. This involves disconnecting the transmission 
output shaft from the drive shaft leading to the 
differential of a typical rear wheel drive automobile, 
or the constant velocity joints and shafts of a front 
wheel drive automobile, moving the transmission 
rearwardly to remove its input shaft (which is the 
clutch output shaft) from the clutch housing, drop- 
ping the transmission so as to access the clutch 
housing cover plate, removing the mounting bolts 
holding the actuator and the bearing retainer as 
well as the cover plate, and sliding the actuator out 
of the clutch housing. In some instances, after 
removing the mounting bolts holding the actuator 
and the bearing retainer to the clutch housing end 
wall, those elements may then be moved through 
an access opening in the side, top or bottom of the 
clutch housing. However, this can only occur after 



the bearing retainer and the transmission output 
shaft have been removed from extending through 
the force transmission member connecting the hy- 
draulic pistons to the throw out bearing. While the 

5 structure disclosed in that patent may include a 
sealed, ready-to-use hydraulic system which is in- 
stalled in the clutch housing before the transmis- 
sion is in place or is returned to its normal oper- 
ative position, the actuator mechanism still cannot 

70 be installed, removed, repaired or replaced while 
the transmission is in its operating position in rela- 
tion to the clutch housing and the clutch mecha- 
nism. 

Other installations commonly found on some 
75 automotive vehicles have a hydraulic clutch master 
cylinder operating a servo mounted outside the 
transmission, with the servo stroking an intermedi- 
ate rod which moves a throw out bearing fork to 
move the throw out bearing, all in the same manner 
20 as earlier purely lever-operated types of clutch 
disengagement mechanisms. Such installations 
have all the adverse features of such lever-op- 
erated mechanisms, and have done little if anything 
to improve the overall system efficiency, assembly, 
25 removal, repair and replacement of the mechanism 
within the clutch housing. 

SUMMARY OF THE INVENTION 

30 The actuator mechanism embodying the inven- 

tion permits the fluid pressure actuator, such as a 
hydraulic clutch actuator, to be installed in a pre- 
viously assembled clutch housing with its clutch 
including its bearing retainer and throw out bearing 

35 in place, as well as the clutch output shaft, which is 
usually the transmission input shaft, extending 
through the bearing retainer, the throw out bearing, 
the friction clutch, and being journaled in the 
flywheel or engine crankshaft at its output end. It 

40 adapts to the space available in a typical clutch 
housing having the typical jack shafts and pivoted 
fork acting on the throw out bearing through a 
mechanical or a hydraulic linkage, all the while 
providing the above described ease of installation, 

45 removal and replacement. It still provides the nec- 
essary stroke to fully release the clutch when it is 
actuated at any time throughout the wear life of the 
clutch facings, yet telescopes axially to decrease 
its maximum axial thickness to considerably less 

50 than that available space, even when that space is 
near a minimum when the clutch facings are worn. 

This telescoping action may be readily accom- 
plished by use of a forceps-like clamping tool or 
other similar well-known tools, clamping against the 

56 actuator housing and the force transmitting means 
to telescope the pistons inwardly. The tool prefer- 
ably continues to grip these elements and hold 
them in place against any reexpansion of the pis- 
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tons by the piston springs. In so doing, it also 
easily acts as a handle to manoeuver them within 
the clutch housing and remove them from the 
clutch housing. The actuator housing, pistons, cyl- 
inders and the force transmitting means between 
the pistons and the throw out bearing can be 
moved axiaily and translationally within that space 
and out of a typical side access opening in the 
clutch housing. The fluid pressure conduit to the 
actuator from, the operator mechanism, typically a 
somewhat flexible tube or pipe capable of with- 
standing the pressures generated therein with safe- 
ty, is opportunely routed through the access open- 
ing, and may be provided with a dust boot or cover 
which closes the access opening while protecting 
the interior of the clutch housing from road debris, 
moisture and other external hazards. 

When the actuator mechanism includes a seal- 
ed system which is ready to install and use, the 
actuator housing and the force transmission mem- 
ber are inserted in place in the clutch housing 
through the access opening with the clamping tool 
in place. The clamping tool's clamping action is 
then released, the pistons expand under the force 
of the piston springs, and the actuator housing and 
the .force transmission member are readily located 
in place axiaily and radially by location means 
provided without requiring bolt-down fasteners on 
the end of the clutch housing or elsewhere. The 
operator mechanism and connecting tube or pipe 
are placed in position and the boot, which may 
have been preassembled on the tube or pipe be- 
fore completing the preassembly of the system and 
charging and sealing of the entire unit, is secured 
in place. 

Advantages obtainable by employment of the 
structure embodying the invention are numerous. 
They include: 

(1) Simpler initial installation. 

(2) Elimination of external and internal threaded 
fasteners to hold the actuator housing and the 
force transmission member in place. 

(3) Freedom to schedule installation of the ac- 
tuator mechanism, and even an entire sealed 
system, on a production line before or after 
installation of the clutch housing and the trans- 
mission in place. 

(4) Time saving when repairs must be made to 
the actuator, by just removing the actuator from 
the clutch housing without having to disconnect 
and drop the transmission, remove the actuator, 
repair it or provide another one, reinstall it. and 
then reinstall and connect the transmission. 

(5) Much of the actuator mechanism may be 
made of cast, stamped or reinforced molded 
plastic parts, including the actuator housing as 
well as the cylinders and pistons, with appro- 
priate wear surfaces of metal or. other accept- 



able materials being provided at the points of 
engagement of the pistons with the force trans- 
mission member. Judicious selection of such 
materials can materially reduce costs and 
5 weight, and increase ease of manufacture, as- 
sembly, repair or replacement, and installation. 
(6) It performs more efficiently than other, more 
complicated devices without the complexity and 
losses of time, materials and effort of prior de- 
10 signs. 

Other advantages available by practice of the 
invention will become evident with a full under- 
standing of the description and drawings, and the 
drawings themselves, as provided hereafter. 

75 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a perspective view, with parts 
broken away and shown In section, schematically 

20 showing a clutch disengagement assembly contain- 
ing the invention, with the clutch elements having 
been removed for clarity. The inventive structure of 
the actuator mechanism is shown in position in the 
clutch housing, with the remainder of the fluid 

25 actuating and release system which is a part of the 
total invention also being shown schematically. 

FIGURE 2 is a schematic cross-section view 
with parts broken away, taken in the direction of 
arrows 2-2 of FIGURE 1 and showing the mecha- 

30 nism embodying the invention in the clutch en- 
gaged position and the condition of actuator opera- 
tion when the fluid pressure actuated pistons are 
not pressurized. The Figure also shows a simple 
housing tapered-side type of location for the closed 

35 ends of the cylinders and therefore locates the 
actuator housing in axial and transverse relation to 
the clutch housing. 

FIGURE 3 is a fragmentary cross-section view 
taken in the direction of arrows 3~3 of FIGURE 2 

40 and illustrating the actuator housing mechanism 
and the force transmission member from an axial 
viewpoint. It schematically shows a tool used for 
removal and installation of that mechanism and 
member. 

4S ^ FIGURE 4 is an enlarged schematic cross- 
section view similar to FIGURE 2, showing the 
mechanism embodying the invention in the ac- 
tuator actuated, and therefore clutch released, posi- 
tion. The Figure also shows simple housing 

60 interrupted-ledge or intrrupted-flange type of side 
locators for the closed ends of the cylinders, with 
those cylinder closed ends abutting the end wall of 
the clutch housing and being engaged on the cyl- 
inder sides by the locators, locating the actuator 

55 housing in axial and transverse relation to the 
clutch housing. 

FIGURE 5 is an enlarged schematic cross- 
section view similar to FIGURE 4, showing one 
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cylinder of a modified actuator housing, cylinder 
and piston mechanisnr^ in the actuator released, 
clutch engaged, position and the other cylinder of 
that modified mechanism in the actuated actuator, 
clutch disengaged, condition of operation. It also 
shows yet another actuator housing locator ar- 
rangement for locating the housing in its operating 
position in the clutch housing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The fluid pressure actuated assembly 8 of FIG- 
URE 1 schematically illustrates the inventive 
mechanism with the friction clutch mechanism be- 
ing omitted for clarity. FIGURES 2, 3, 4 and 5 
illustrate other aspects of the inventive mechanism, 
including in FIGURE 2 a schematic, somewhat sim- 
plified, showing of the friction clutch of the assem- 
bly. 

A transmission bell housing 10, which is the 
clutch housing for friction clutch 13 and its actuat- 
ing mechanism, has a fluid pressure clutch actuator 
12 therein. The actuator 12 is connected by a fluid 
pressure conduit 14 such as a preferably flexible 
tube or pipe to a fluid pressure operator, shown 
schematically as a manually operated pedal 
mechanism 16. Mechanism 16 is shown as includ- 
ing a foot pad 18 mounted on a pedal lever 20 
which is pivoted on a pin 22 and drivlngly con- 
nected to a push rod 24. The push rod 24 is shown 
as being connected to act on a master cylinder 26. 

While it is often preferable to use a sealed, 
precharged master cylinder, a master cylinder of 
the conventional type used to operate clutches and 
brakes for many years may be used. A master 
cylinder capable of being used in a sealed system 
is shown in U.S. patent 3,573,725, by way of exam- 
ple. Other sealed reservoir master cylinders may 
be used. Instead of using a master cylinder, other 
controlled sources of fluid pressure may be used, 
with appropriate valving and control technology ap- 
plied to operate the fluid pressure system. For 
example, a computer-controlled manual-type trans- 
mission which is automatically shifted as needed 
may control the application and release of fluid 
actuating pressure to the clutch actuator, giving the 
effect of a completely automatically shifting trans- 
mission while actually employing the same type of 
transmission that has been commonly used for 
some years with manual shifting and separate ve- 
hicle driver clutch operation. 

The pressure generated in the master cylinder 
or other fluid pressure source 26 is delivered 
through the tube or pipe 14 to the actuator 12. 
Actuator 12, variously shown in FIGURES 1 
through 4, includes a housing 2B which has a pair 
of upstanding cylinders 30 and 32 formed on the 



remote ends of and interconnected by arms or 
extensions 34 and 36. It should here be noted that 
a pair of such cylinders, properly positioned with 
their axes in planar aligninent with the axis of the 

5 throw out bearing, are quite satisfactory and usually 
sufficient. If for some reason one or more additional 
cylinders and piston assemblies were found to be 
desirable, such a configuration would be within the 
concept of the invention so long as the necessary 

10 structures to permit the removal and replacement 
of the appropriate elements as disclosed and 
claimed herein, are provided. Arms 34 and 36 are 
preferably integrally formed, being joined in an X- 
like configuration near their adjacent ends 35 and 

75 37 to form a common end junction 38. Arm 34 has 
a fluid passage 42 formed therein extending the 
length of that am from arm end 35 where the 
passage end 44 is located, and terminating at its 
connection to cylinder 30. Arm 36 has a similar 

20 fluid passage 46 formed therein and extending the 
length of that arm from its end 37 where the 
passage end 48 is located, and terminating at its 
connection to cylinder 32. Passages 42 and 46 
intersect in junction 38. When the housing 28 is a 

25 precast housing, the passages 42 and 46 may also 
be precast, or they may be drilled from their ends 
44 and 48. When the housing 28 is made of 
molded reinforced plastic, the passages 42 and 46 
are usually molded in place. When the housing 28 

30 is made of mating sheets, the sheets are cooperat- 
ively shaped to provide passages 42 and 48 as 
well as other parts of the housing. The end 48 of 
passage 46 is shown as being closed by a plug 50, 
while the end 44 of passage 42 is shown as receiv- 

35 ing a fitting which connects tube 14 to passage 42 
and thus also to passage 46 and the interior of 
cylinders 30 and 32. Thus when fluid pressure is 
introduced through tube 14 to passage 42, both 
passages 42 and 46 as well as cylinders 30 and 32 

40 are simultaneously pressurized. As is shown in the 
above-noted U.S. patent 4.328.883. once the fluid 
pressure is delivered to the housing 28, there are 
no external passages through which the pressure 
must be transmitted and therefore the likelihood of 

45 leakage is considerably reduced. 

A piston assembly 52 is located in cylinder 30. 
Assembly 52 includes the cylinder side wall 54 in 
which pistons which are parts of assembly 52 are 
directly or indirectly received. The cylinder also 

50 has an end wall 56 which closes one end of the 
cylinder. The opening of passage 42 into the cyl- 
inder chamber 58 is preferably immediately adja- 
cent end wall 56. A similar cylinder chamber 60 is 
formed In cylinder 32. End wall 56, side wall 54 

55 and the pistons of assembly 52 cooperate to define 
chamber 58 as a pressure chamber in which fluid 
pressure introduced therein acts on the pistons 
effectively along the axis 62 of the cylinder 30 and 



4 



>:<EP ^0497164A1 I > 



7 



EP 0 497 164 A1 



8 



the piston assembly 52. with the result that will be 
later described. Similarly, pressure introduced into 
pressure chamber 60 acts on the piston assembly 
76 of cylinder 32 effectively along the axis 64 of 
cylinder 32 and piston assembly 76. 

Piston assembly 52 also includes the inter- 
mediate piston 78 which has an externa! flange 80 
provided with an O-ring seal 81. Piston 78 is an 
annular piston with an inner cylinder side wall 77. 
Piston 78 is reciprocally and sealingly received in 
cylinder side wall 54 with seal 81 sealing against 
fluid leakage so that the piston may be moved in a 
direction away from cylinder end wall 56 under the 
Influence of fluid pressure in chamber 58. The 
stroke of piston 78 is limited by the piston stop 82 
which is engaged by the piston flange 80 when the 
piston reaches its full stroke. Piston 78 has at Its 
end opposite flange 80 an inwardly turned flange 
79 which acts as a piston stop for output end 
piston 83. 

Piston, assembly 52 also includes the output 
end piston 83 positioned coaxially along axis 62 
with and inside piston '78. Piston 83 has an open 
end 85 surrounded by an external flange 87 having 
an O-ring sear89 similar to flange 80 and seal 81 
of piston 78. Seal 89 reciprocally seals against the 
cylinder side wall 77 of piston 78. Piston 83 has a 
closed end 91 formed to provide an annular spring 
seat 93 and a location protuberance or ball end 95. 

While the interior of cylinder 32 is not shown, It 
is of the same construction as the interior of cyl- 
inder 30, and its output end piston 97 has a similar 
location protuberance or ball end 99. The inturned 
flange 101 of its intermediate piston (not otherwise 
shown), like the inturned flange 79 of piston 78, 
also provides a piston stop for its piston 97, Also 
like flange 79, flange 101 is adapted to engage the 
force transmission member 74, to be further de- 
scribed, in force transmitting relation when cham- 
ber 58 of cylinder 30 and the similar chamber of 
cylinder 32 are pressurized. Spring 110. located in 
cylinder chamber 58. seats against the cylinder 
end wall 56 and the annular seat 93 of the output 
end piston 83. A similar spring is contained and 
similarly arranged in cylinder 32. Spring 110 and 
its counterpart in cylinder 32 are light compression 
springs, each exerting only a few pounds of force 
on the output end pistons 83 and 97 so that the 
external shoulders of pistons 83 and 97 surround- 
ing ball ends 95 and 99 are in light force transmit- 
ting engagement with the force transmission mem- 
ber 74 so as to continually urge member 74 in the 
clutch releasing direction as will be further de- 
scribed as to purpose. 

The force transmission member 74 is a yoke 
preferably made of stamped sheet metal. It is elon- 
gated and has generally flat surfaces 71 and 73 on 
either side. Socket-like indentations 72 and 75 on 
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the side thereof forming surface 71 are normally 
engaged by the ball ends 95 and 99 of pistons 78 
and 83 in a ball-and-socket relationship which lo- 
cates the member 74 axially and transversely rela- 

5 tive to those pistons and yieldingly holds that rela- 
• tionship. Surface 71 is also engaged by piston 97 
and the piston of which flange 1 01 is a part. 

A U-shaped opening 84 is provided in the 
center of member 74, equally spaced from indenta- 

10 tions 72 and 75, with the center of the curvilinear 
end of opening 84 being on a line joining the axes 
of the indentations 72 and 75. In its installed posi- 
tion shown, the center of the curvilinear end of 
opening 84 may also be coincident with the axis 

15 114 of shaft 92 to be described. The axes of 
indentations 72 and 75 are coincident with the 
cylinder and piston axes 62 and 64 when the piston 
ball ends are seated in the socket-like indentations 
as shown. The mouth of opening 84 is formed 

20 through one edge of member 74 in a direction 
perpendicular to its elongated axis, which Is the 
above-described line joining the axes of indenta- 
tions 72 and 75. That line and axis lies on and is 
coincident with the section line 4-4 of FIGURE 3. 

25 Of course, the opposite surface 73 of member 74 
has protrusions thereon which are the obverse 
sides of the indentations 72 and 75. Member 74 
preferably has a stiffening flange 70 formed about 
its external edge, and may have one 68 around its 

30 opening 84. If such a stiffening flange 68 is around 
opening 84, it must extend from side surface 71 or 
else the throw out bearing to be described and 
which is engaged by member 74, must be grooved 
or hollowed out in a complementary manner to 

36 accommodate the flange. The flange 68 may have 
an interruption on either side at the juncture of the 
curvilinear portion of the opening with the straight 
part of the opening unless the bearing is cooperat- 
ively grooved to accommodate the straight part of 

40 the flange. Such grooved accommodation is shown 
only in FIGURE 2. In FIGURES 4 and 5 the flange 
around the opening 84 has been omitted. If one 
were to be found desirable, it would more easily be 
accommodated on side surface 71 of member 74. 

45 A bearing retainer 86 is schematically shown in 

the drawings. It is functionally a part of the end wall 
13 of the clutch housing 10, and may be removably 
attached to that wall in the manner shown in the 
above-noted U.S. patent number 4.328,883. How- 

50 ever, it does not have to be removed to remove or 
install the actuator housing 28 and force transmis- 
sion member 74 because of the features of the 
herein disclosed and claimed invention. For that 
reason, for the sake of schematic simplicity where 

55 reasonable, and because its effectively so functions 
in the installed clutch assembly, bearing retainer 86 
is illustrated as a part of clutch housing end wall 
13. 

5 
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The throw out bearing 108 is schematically 
illustrated in the drawings. It fits about the bearing 
retainer 86 and the clutch output shaft 92. It is 
axially slidabie on the bearing retainer. It's inner 
race 107 Is engaged by surface 73 of the force 
transmission member 74 in force transmitting rela- 
tion. Its outer race 1 09 is engaged by the annulus 
formed by the inner annulus 118 of belleville spring 
washer 106. Inner annulus 118 may be made up of 
the ends of fingers formed by radial splits, not 
shown, in washer 106 when such fingers are de- 
sired. Otherwise Inner annulus 118 is an uninter- 
rupted annulus engaging the bearing race 109. The 
force of spring 110 acting on piston 83 and the 
similar spring, not shown, acting on piston 97 is 
usually on the order of about four pounds total, 
which is enough force to keep the outer bearing 
race 109 from slipping relative to belleville spring 
washer inner annulus 118 but is not sufficient force 
to cause the belleville spring washer to pivot on its 
pivot ring 120 and allow movement of the clutch 
pressure plate 102 to disengage the clutch. 
' The friction clutch 13 includes the clutch output 
shaft 92, which may also be the transmission input 
shaft, the clutch hub 96 fitted on splines 94 of shaft 
92 and connected through the conventional spring 
damper 98 with a clutch friction disc 100. Disc 100 
has opposed friction faces 122 and 124 on it. 
Friction face 122 is engageable with a mating sur- 
face on flywheel . 105, and friction face 124 is 
engageable with a mating surface on clutch pres- 
sure plate 102. Clutch housing and belleville spring 
washer support member 1 04 is secured to flywheel 
105 for rotation therewith. Member 104 has belle- 
ville spring washer 106 secured to it in pivotal 
relation about pivot ring 120. Therefore belleville 
spring washer 106 rotates with the flywheel and 
drives the bearing outer race 109 for rotation with 
it. 

Flywheel 105 is schematically illustrated as be- 
ing bolted to a flange 126 on the engine output 
shaft 128. Flywheel 105 and engine output shaft 
128 also have a journal 130 receiving a pilot end 
132 of shaft 92. Journal 130 is a bearing permitting 
relative rotation of shaft 92 and flywheel 105 when 
the friction clutch is disengaged. 

FIGURE 5 shows a modified piston arrange- 
ment as well as a modified arrangement for provid- 
ing location of the actuator housing 528 on the 
clutch housing end wall 513. Reference numerals 
comparable to those used in the other Figures are 
used where appropriate, but are in the five hundred 
and six hundred numerical series generally used in 
FIGURE 5. The bell housing 510 end wall 513 has 
an inner surface 515 provided with spherical seg- 
ment depressions 566 and 568 on axes 562 and 
564. These axes are also the axes of the cylinders 
530 and 532 when the actuator housing 528 is 



installed in its operative position shown. The outer 
surfaces 551 and 553 of cylinder end walls 535 
and 537 are respectively formed with spherical 
segment ball-end protrusions 570 and 572 respec- 
5 tively on the cylinder axes 562 and 564. They are 
part of the location means for actuator housing 528. 

The bearing retainer 586 is again schematically 
illustrated, and is similar to the bearing retainer 86 
of the other Figures. Clutch output shaft 92, having 
10 a longitudinal axis 114 as before mentioned, ex- 
tends through the bearing retainer 86 in the same 
manner as in the earlier Figures. 

The yoke-like force transmission member 74 is 
shown in its installed position as earlier described. 
76 Its generally U-shaped recess 84 loosely fits about 
the outer surface of the bearing retainer 586. As 
earlier described, it has indentations 72 and 75 in 
its surface 71 for receiving the matable closed 
ends 91 and 97 of the output pistons. In the con- 
20 struction of FIGURE 5, it receives the matable 
piston ball ends 591 and 597 described below. 

The actuator housing 528 is similar to housing 
28 of the earlier Figures, with some modifications 
to the cylinders 530 and 532 formed on the remote 
25 ends of the arms 534 and 536 of the housing 28. 
Except for the cylinder changes noted below, the 
arms 534 and 536 of housing 528 may be the 
same as arms 34 and 36 of housing 28. Therefore 
such other common details of the housing are not 
30 further shown and described in detail. Arms 534 
and 536 respectively have passages 542 and 546 
formed therein. These passages open into the cyl- 
inders 530 and 532 adjacent their respective 
closed end walls 535 and 537. The cylinder side 
35 walls 539 and 541 respectively extend longitudi- 
nally from the cylinder end walls 535 and 537 and 
are longitudinally much shorter than the compara- 
ble side walls of the cylinders of the earlier Fig- 
ures. 

40 The cylinder side walls 539 and 541 are ex- 

tended by providing insert cylinder sleeves 554 
and 555. Each sleeve is functionally part of its 
associated cylinder, but is also considered to be an 
element of the piston assembly of its cylinder 

45 because of their cooperation with the pistons to be 
described. Sleeves 554 and 555 are appropriately 
secured in the cylinder side walls 539 and 541 by 
suitable means not shown. They may be welded, 
press fitted, fastened by adhesives, threaded in 

50 place, or otherwise secured. The sleeves have re- 
cesses 561 and 563 in their ends abutting the 
cylinder end walls 535 and 537. Recesses 561 and 
563 mate with the openings of passages 542 and 
546 so that fluid pressure from the mechanism 16 
55 is transmitted to the cylinder chambers 558 and 
560 formed by the cylinders 530 and 532. for this 
purpose, sleeves 554 and 555 are respectively 
considered to be parts of cylinders 530 and 532. 
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Sleeves 554 and 555 respectively have external 
flanges 582 and 585 formed thereon to act as 
piston stops. They also act as seal engaging sur- 
faces as will be described. 

Intermediate pistons 578 and 579 are also 
formed as sleeves, with their respective inwardly 
extending flanges 580 and 581 formed thereon 
which being slidably mounted on the outer surfaces 
of the sleeves 554 and 555. 0-ring seals 557 and 
559 are respectively received between sleeves 554 
and 578. and sleeves 555 and 579. In the inactive 
position of the actuator, they are positioned against 
flanges 580 and 581. but are located in axially 
spaced relation to flanges 582 and 585, as seal 557 
is shown in relation to flanges 580 and 582 in 
FIGURE 5. When the actuator is actuated by fluid 
pressure, they move with flanges 580 and 581 as 
the pistons or sleeves 578 and 579 are moved, to 
as far as the full stroke position shown in the right 
side of FIGURE 5, if such full stroke is necessary. 
At that time they also engage flanges 582 and 585 
respectively, acting as sealed cushion stops for 
sleeves 578 and 579. 

As. the pressure in the chambers 558 and 560 
is being released, but before it reduces below the 
level where it no longer has a force-generating 
effect, it acts to move the seals 557 and 559 
toward the cylinder end walls 535 and 537 because 
that pressure passes around flanges 581 and 585, 
those flanges not being in sealing relation with the 
inner walls of intermediate pistons 578 and 579. 
Sleeves 578 and 579 are moved toward the cyl- 
inder end walls 535 and 537 by the force stored in 
the clutch belleville spring. This force acts on the 
outer end pistons 583 and 587 and then, after 
pistons 583 and 587 are moved inwardly of piston 
sleeves 578 and 579 until their respective out- 
wardly extending flanges 593 and 595 respectively 
abut flanges 582 and 585 of sleeves 578 and 579, 
also acts on the inwardly turned flanges 589 and 
599 respectively formed on the opposite ends of 
piston sleeves 578 and 579 from their flanges 580 
and 581. Similar movements of the pistons and 
seals occur when preparation for removing the ac- 
tuator mechanism is begun by clamping the force 
transmission member 74 and the housing 528 to- 
gether and forcing the pistons to their fully re- 
tracted positions as shown in the left side of FIG- 
URE 5. At ai) times, the light compression springs 
610 and 612 urge the pistons toward their fully 
expanded positions, functioning in the same man- 
ner as spring 110 and its comparable spring in 
cylinder 32 do, described above. Spring 610 reacts 
on the end wall 535 of cylinder 530 and spring 612 
reacts on the end wall 537 of cylinder 532. 
0-ring seals 614 and 616 are received about the 
outer surfaces of outer end pi.stons 583 and 587 
and axially between flanges 589 and 593, and 
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flanges 599 and .595, respectively. Seals 614 and 
616 tend to remain in engagement with flanges 589 
. and 599 at all times due to the pressure in cham- 
bers 558 and 560 when pressure is present there, 
5 and are not caused to move otherwise when no 
pressure is present there. 

Output end pistons 583 and 587 have ball-like 
ends 591 and 597 which mate with depressions 72 
and 75 of force transmission member 74 when that 
70 member is in place so that the ball-like ends and 
the depressions are axially aligned and in engage- 
ment. This occurs while the member 74 and the 
housing 528 are clamped together as above de- 
scribed, and so long as the actuator mechanism is 
75 installed in its operative position as shown in FIG- 
URE 5. These depressions 72 and 75 and ends 
591 and 597 provide for proper location of the 
force transmission member 74 and therefore the 
actuator housing 528. with . its cylinders and pis- 
20 tons, relative to the throw out bearing 108 and the 
clutch housing end wall 513. With the location 
means of 566, 570 and 568, 572 above described, 
the actuator mechanism is properly located and 
retained in position. 
25 Because of the less-than-hemispherical spheri- 

cal segment shapes of the ball-like ends 570 and 
572 and depressions 566 and 568, the pistons and 
actuator housing can be cammed out of the de- 
pressions 566 and 568 (if ends 570 and 572 are 
30 not already completely axially clear of those de- 
pressions) when the spring and pressure forces are 
prevented (by action of the clamping tool as more 
fully described below) from urging the ball-like 
ends into the depressions, so that the actuator 
35 mechanism is easily moved laterally for removal 
purposes. 

The inner race 107 of throw out bearing 108 is 
shown on the left side of FIGURE 5 as being 
slightly spaced from the force transmission mem- 

40 ber 74, this being the case when the pistons are 
fully retracted by the clamping tool 150 against 
springs 610 and 612 In preparation for removal, as 
is more fully described below. The space is cre- 
ated because the belleville spring washer 106 of 

45 the friction clutch (shown In FIGURE 2 but also 
used with the structures shown in FIGURES 3, 4 
AND 5) has reached its maximum stroke in the 
direction of the clutch housing end wall 13 or 513. 
In the usual condition of operation, the force trans- 

50 mission member 74 is lightly held against the throw 
out bearing inner race 107 to transmit sufficient 
force to the outer race 109 (shown only in FIGURE 
1 ) to prevent the inner annulus 1 1 8 of the belleville 
spring 106 from having a different rotation from the 

65 the outer race 109 while the friction clutch is in its 
usual engaged condition, as described with regard 
to the earlier Figures. 

Removal of the actuator housing mechanism 
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12 begins with the use of a clamping tool such as 
the tool 150 schematically shown in FIGURE 3 as a 
forceps-like tool. A useful variation of the type of 
too! known as Vice Grips may be used, by way of 
example. In the field, simpler tools such as long- 
nosed channel locks may even be used. Such tools 
must be able to be inserted through the access 
opening of the clutch housing, clamp the force 
transmission member 74 and the actuator housing 
28 or 528 more closely together to the retraction 
limits of the pistons in the actuator housing, and 
hold that clamping action while the actuator mecha- 
nism Is manoeuvered away from the bearing re- 
tainer and then out of the access opening. 

The clamping end 152 of the clamping tool 150 
is inserted into access opening 11 and positioned 
around the force transmission member 74 and a 
suitable accessible part of the housing 28 such as 
arm 36 so that, when the too! is clamped, it 
squeezes the force transmission member in the 
direction of axes 62 and 64 to move the pistons 52 
and 76 inwardly of the cylinders 30 and 32 to and 
slightly beyond the position shown in FIGURE 4, 
fully retracting the pistons and relieving the axial 
forces on the clutch housing end wall 13 as well as 
on the throw out bearing 108. 

With the tool 150 still gripping the member 74 
and the housing 28, the temporary unit formed by 
the tool 150, the member 74 and the housing 28 is 
moved laterally or translationally outward until the 
bearing retainer 86 and the shaft 92 are no longer 
within any part of the opening 84. Once they are 
clear of the force transmission member 74, the unit 
is then moved laterally or translationally outward 
through the access opening 11 through which the 
tool 150 extends. The actuator mechanism in hous- 
ing 28 and the force transmission member may 
then be examined, repaired as needed, and re- 
placed in the clutch housing 10, or a new mecha- 
nism or force transmission member, or both, may 
be installed. Throughout the removal and replace- 
ment operations, the flexible tube or pipe 14 may 
remain secured to inlet port 44 if desired. 

If the actuator is part of a sealed system as 
discussed above, the new or reconditioned system 
is properly filled with appropriate fluid, bled as 
needed, and sealed so that it is ready for use. It 
may be returned to stock for later use or imme- 
diately installed. 

Installation is essentially the reverse of remov- 
al. The clamping tool again clamps and compress- 
es the force transmission member 74 and the ac- 
tuator housing 28, collapsing or retracting the pis- 
ton assemblies 52 and 76. or 552 and 576, into the 
cylinders until the unit formed by member 74 and 
housing 28 or 528 again has a thickness which is 
less than the minimum axial space available in the 
clutch housing between the throw out bearing 108 



and the clutch housing end wall 13 or 513. The unit 
is then inserted through access opening 11 until 
the force transmission member opening 84 is posi- 
tioned over the bearing retainer 86 so as to be able 
5 to receive the retainer in it. The unit is then moved 
laterally or translationally. such movement then ba- 
sically being radially toward the axis 114, until 
opening 84 fits over the bearing retainer 86 as 
shown in FIGURE 3. In this position, the cylinders 
70 30 and 32, or 530 and 532. are in position on the 
end wall 13, and are located there against lateral 
movements by the appropriate location means 
such as any of those shown in the drawings. When 
the location means of FIGURE 5 are used, the ball 
15 ends 570 and 572 tend to move into their fully 
seated positions, so long as they are at least par- 
tially aligned with the depressions, as the clamping 
tool 150 is released and the piston springs 610 and 
612 expand the pistons. 
20 Mechanism embodying the invention clearly 

renders removal and installation much easier than 
before while providing a less complicated structure. 
It obviates the need to remove and replace the 
transmission in order to move and replace the 
25 actuator mechanism in housing 28 or 528, which 
has been one of the major reasons that the struc- 
ture of the above-noted patent 4,328,883 and other 
similar structures have not been used commercially 
with any success. 

30 

Claims 

1. A fluid pressure actuated actuator mechanism 
for disengaging mechanically operated mecha- 
35 nism such as clutches and the like, for engag- 

ing other similar mechanically released mecha- 
nisms, and for operating other mechanisms by 
fluid pressure, said actuator mechanism com- 
prising: 

40 a generally V-shaped housing having fluid 

pressure cylinders on its outer ends with tele- 
scopic pistons received therein and having pis- 
ton output ends and base ends, fluid pressure 
passages in said housing connecting said cyl- 
45 inders and having input port means adapted to 

receive fluid actuating pressures therethrough 
for actuating said pistons in said cylinders; 

and force transmitting means removably 
located on said piston output ends for actuat- 
50 ing movement to transmit pressure-generated 

output forces from said pistons to mechanism 
to be operated by said actuator mechanism, 
said force transmitting means being adapted to 
mate with such mechanism to be operated for 
55 operational use therewith and further being 

adapted to be moved axially and transversely 
relative thereto, together with the remainder of 
said actuator mechanism, for disengagement 
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of said force transmitting means and the re- 
mainder of said actuator meclianism from the 
mechanism to be operated by said actuator 
mechanism; 

said actuator mechanism including said s 
force transmitting means being adapted, after 
said disengagement wrth the mechanism to be 
operated by said actuator mechanism, to be 
removed from such mechanism to be operated 
without requiring disassembly of said actuator io 
mechanism or disassembly of such mecha- 
nism to be operated by said actuator mecha- 
nism, and without requiring removal of. such 
mechanism to be operated from their installed 
location and position in order to remove and 75 
replace said actuating mechanism. 

2. The fluid pressure actuated actuator mecha- 
nism of Claim 1 further including fluid pressure 
operator means providing a source of con- 20 
trolled fluid pressure, fluid conduit means hav- 
ing parts connecting said operator means and 

said input port means in fluid pressure trans- 
mitting relation, and fluid sealed in said oper- 
ator means and said conduit means and said 25 
.passages and said cylinders, the part of said 
fluid conduit means connecting with said input 
port means being removable from the mecha- 
nism to be operated by said actuator mecha- 
nism concurrently with said force transmitting 30 
means and the remainder of said fluid pres- 
sure actuator mechanism while remaining con- 
nected to said input port means and said oper- 
ator means and maintaining said fluid sealed 
condition throughout removal and during later 35 
reinstallation. 

3. A fluid pressure operated actuator mechanism 
for a friction clutch located in a clutch housing. 

the clutch housing having an access opening 40 
for installation, removal and replacement of the 
fluid pressure operated actuator mechanism 
and an end wall axially spaced from the friction 
clutch and providing force reaction for said 
fluid pressure operated actuator mechanism, 45 
an output shaft extending from the friction 
clutch through the clutch housing end wall, the 
friction clutch including a clutch spring dis- 
posed coaxially with the output shaft for en- 
gaging the clutch and an axially movable bear- 50 
ing member extending coaxially about the out- 
put shaft and being operatlvely connected with 
the clutch engaging spring, the clutch being 
manually released by actuation of said fluid 
pressure operated actuator mechanism, said 55 
fluid pressure operated actuator mechanism 
comprising: 

an actuator mechanism housing positioned 
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in radially spaced relation to the output shaft 
and having a plurality of cylinders each having 
an axis parallel with the axis of the output 
shaft, said actuator mechanism further having 
a plurality of intersecting internal fluid pas- 
sages interconnecting said cylinders, at least 
one of said fluid passages having an input port 
for receiving actuating fluid pressure for both 
of said passages and said cylinders; 

a plurality of telescopic piston assemblies 
slidably disposed in respective ones of said 
cylinders, each of said piston assemblies hav- 
ing a base end and a movable output end. 
each of said output ends having locating 
means formed thereon, the full axial stroke of 
said piston assemblies being sufficient to re- 
lease the friction clutch under all operational 
conditions and the retracted position of said 
piston assemblies in said cylinders rendering 
the maximum axial thickness of said fluid pres- 
sure actuated actuator mechanism sufficiently 
less than the axial thickness of the space be- 
tween the friction clutch and the clutch housing 
end wall to permit translational movement of 
said fluid pressure actuated actuator mecha- 
nism for installation, removal and relacement 
without removal of the clutch housing and fric- 
tion clutch from their installed condition; 

force transmitting means having a gen- 
erally U-shaped open recess receiving the out- 
put shaft therethrough, said force transmitting 
means further having locating means opera- 
tively engaging said piston locating means, 
said force transmitting means abutting the 
bearing member in compressive force trans- 
mitting relation so that said pistons and said 
force transmitting means and the bearing 
member are in compressive force transmitting 
relation and said force transmitting means is 
located in a predetermined position relative to 
said cylinders and the bearing member and 
the output shaft in which the axes of the output 
shaft, said cylinders and the bearing member 
are coplanar; 

said force transmitting means, together 
with said actuator mechanism housing and 
said pistons, being translationally removable as 
a unit from about the output shaft and out of 
the clutch housing access opening, and also 
being installable into the clutch housing 
through the access opening and then about the 
output shaft, while said force transmitting 
means is being held in compressive relation to 
said pistons with said pistons retracted into 
said cylinders; 

and fluid pressure operator means in fluid 
communication with said internal passages 
through said input port for selectively sup- 
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plying fluid pressure through said internal pas- 
sages to said cylinders so that said pistons will 
be extended to operate the clutch spring 
through said force transmitting means and the 
bearing member to disengage the clutch, the 
clutch spring being operable to cause retrac- 
tion of said pistons in said cylinders and en- 
gage said clutch when the fluid pressure in 
said cylinders is released. 

4. The fluid pressure actuator mechanism of 
Claim 3 in which the clutch housing end wall 
has location means thereon receiving a portion 
of said actuator mechanism housing in axial 
and transverse relation and further locating 
said actuator mechanism axially and trans- 
versely relative to said clutch housing and said 
friction clutch so that said actuator mechanism 
is in operable axial alignment with said clutch 
for operation of said clutch. 

5. The fluid pressure actuator mechanism of 
Claim 3 in which said actuator housing is gen- 
erally V-shaped and said pluralities of cyjin- 
ders, intersecting internal fluid passages, and 
telescopic piston assemblies are limited to one 
pair of each of same. 

6- The fluid pressure actuator mechanism of 
Claim 3 in which each of said piston assem- 
blies has a base end forming a pressure-re- 
ceiving chamber in fluid communication with 
one of said actuator housing internal fluid pas- 
sages and defined at least in part by an end 
wall of said cylinder, a movable intermediate 
portion mating with said base end in sealed 
but axially movable relation, and a movable 
output end mating with said intermediate por- 
tion in sealed but axially movable relation, and 
each of said output ends having locating 
means formed thereon. 

7. The fluid pressure actuator mechanism of 
Claim 6 in which in each of said piston assem- 
blies said base end is defined by a fixed 
annular cylinder received in and forming the 
cylindrical side wail of of said cylinders, said 
associated intermediate portion being recipro- 
cally and sealing ly received on said fixed an- 
nular cylinder base end and said piston output 
end each being reciprocally and seaiingly re- 
ceived in the associated intermediate portion; 

said fixed annular cylinder base end and 
said piston intermediate portion and said pis- 
ton output end of each piston assembly having 
axially engageable stop means cooperating to 
limit the axial movements of said intermediate 
portion relative to said fixed annular cylinder 



base end and to limit the axial movements of 
said output end relative to said intermediate 
portion and said fixed annular cylinder base 
end during pressure actuation and after release 
5 of fluid pressure In said chambers. 

8- The fluid pressure actuated actuator mecha- 
nism of Claim 6 in which each of said base 
ends of said piston assemblies is defined by 
70 the cylindrical side wall of one of said cyl- 

inders. 

9. The fluid pressure actuated actuator mecha- 
nism of Claim 8 in which in each of said piston 

75 assemblies said movable intermediate portion 

is received in and mates with said base end in 
sealed but axially movable relation so as to be 
retracted into said base end and to be ex- 
tended axially outwardly of said base end, and 

20 in which said movable output end is received 

in and mates with said intermediate portion in 
sealed but axially movable relation so as to be 
retracted into said intermediate portion and to 
extend axially outwardly from said intermediate 

25 portion. 

10. A fluid pressure actuated actuator mechanism 
for a friction clutch located in a clutch housing, 
the clutch housing having an access opening 

30 for installation, removal and replacement of the 

actuator mechanism and an end wall axially 
spaced from the friction clutch and providing 
force reaction for said actuator mechanism, an 
output shaft extending from the friction clutch 

35 through the clutch housing end wall, the fric- 

tion clutch having a clutch spring disposed 
coaxlally with the output shaft for engaging the 
clutch, and an axially movable bearing mem- 
ber extending coaxially about the output shaft 

40 and being operatively connected with the 

clutch engaging spring, said clutch being man- 
ually disengaged by fluid pressure actuation of 
said actuator mechanism and engaged by the 
clutch engaging spring while said actuator 

45 mechanism is not fluid pressure actuated, said 

fluid pressure actuated actuator mechanism 
comprising: 

an actuator mechanism housing having a 
pair of cylinders each having an axis parallel 

50 with and radially spaced from and skew to the 

longitudinal axis of the output shaft, said ac- 
tuator mechanism further having a pair of inter- 
secting internal fluid passages spaced from the 
output shaft and Interconnecting said cylinders. 

55 and an input port for receiving actuating fluid 

pressure; 

a pair of telescopic piston assemblies 
slidably disposed in respective ones of said 
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cylinders, each of said piston assemblies hav- 
ing a base end, a movable intermediate por- 
tion, a movable output end and a compression 
spring urging said movable output end axially 
outwardly relative to said base end. each of 
said output ends having locating means 
formed thereon; 

force transmitting means having a gen- 
erally U-shaped open recess receiving the out- 
put shaft therethrough, said force transmitting 
means further having locating means opera- 
tively engaging said piston locating means, 
said force transmitting means abutting the 
bearing member in compressive force trans- 
mitting relation so that said pistons and said 
force transmitting means and the bearing 
member are normally always in compressive 
force transmitting relation and said force trans- 
mitting means Is located in a predetermined 
position relative to said cylinders and the bear- 
ing member and the output shaft in which the 
axes of the output shaft, said cylinders and the 
bearing member are coplanar; 

the forces exerted by said compression 
springs on said piston output ends being trans- 
mitted to the bearing member through said 
force transmitting means and being sufficient 
to maintain sufficient compressive force trans- 
mitting engagement of the bearing member 
and the clutch spring to prevent the part of the 
bearing member engaging the clutch spring 
from rotating relative to the clutch spring but 
being less compressive force than -that re- 
quired to deactuate the clutch spring and 
cause disengagement of the clutch; 

said force transmitting means, together 
with said actuator mechanism housing includ- 
ing said pistons, being transversely removable 
as a unit from about the output shaft and out of 
the clutch housing access opening, and being 
installable or replaceable into the clutch hous- 
ing through the access opening and then about 
the output shaft, while said force transmitting 
means is being held in compressive relation to 
said pistons against the forces of said com- 
pression springs with said pistons retracted 
into said cylinders; 

and fluid pressure operated operator 
means in fluid communication with said inter- 
nal passages through said input port for selec- 
tively supplying fluid pressure through said 
Internal passages to said cylinders so that said 
pistons will be extended to operate the clutch 
spring through said force transmitting means 
and the bearing member to disengage the 
clutch, the clutch spring being operable to 
cause retraction of said pistons in said cyl- 
inders and engage said clutch when the fluid 
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